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A BED 

The present invention relates to a bed and in particular 
to a bed frame for supporting a mattress. 

5 

Bed frames and mattresses are well known arrangements 
for providing a surface on which a person can sleep or 
rest . Many different structures have been proposed to 
provide a suitable resting surface and support to the 
10 sleeping person. These structures conventionally 

include a rigid base or frame on which a mattress can 
rest . 

However, the above beds suffer from the problem that the 
15 comfort of the bed is usually provided by the mattress, 
which is typically sprung to be able to support the 
weight of the user. The springs of a mattress will lose 
their resilience over time, causing discomfort to the 
user. Furthermore, the springs in a particular mattress 

2 0 may be suitable for the comfort of a person who is 

lightweight, but entirely unsuitable for the comfort of 
a considerably heavier person. Since standard sprung 
mattresses cannot be adjusted by the user, it may 
require trial and error to find a mattress with the 
25 correct level of support. Furthermore, conventional 

beds and mattresses require large amounts of materials 
to construct and can be expensive. 

Hammocks are another well known form of furniture for 
30 seating or resting. However, hammocks are designed for 
brief periods of rest and are not intended for longer 
periods of comfortable sleep. A hybrid between a 
conventional bed and a hammock is proposed in 
US-A-49583 91, in which a mattress is suspended by ropes 

3 5 or chains. This is expected to be more comfortable than 

a hammock since a mattress is provided, but will still 
rely for comfort on the mattress. 
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According to the present invention, there is provided a 
bed comprising a frame and a mattress support, wherein 
the mattress support is suspended from the frame by a 
plurality of elastic supporting means. 

5 

Thus in accordance with the present invention a bed with 
improved comfort may be provided since the elastic 
supporting means provide greater elasticity to the bed 
than the mattress alone, as the elastic supporting means 
10 may stretch when weight is applied to the mattress thus 
supporting a proportion of the weight of the user on the 
bed. 

The mattress support could be suspended so as to be able 

15 to sway freely in both lateral directions. Preferably, 

however, means are provided to reduce lateral sway in at 
least one direction. Preferably the elastic supporting 
means themselves are arranged to reduce the lateral sway 
of the mattress support, for example by being arranged 

20 to extend in opposite directions from a normal to the 
plane of the mattress support, between the mattress 
support and the frame. Such an arrangement of the 
elastic supporting means would serve to reduce the 
lateral sway of the mattress support since the elastic 

25 supporting means • extending in one direction will apply a 
component of force opposing any force moving the 
mattress support in one lateral direction, and the 
elastic supporting means extending in the opposite 
direction to the first elastic supporting means will 

30 apply a component of force opposing any force moving the 
mattress support in the opposite direction to the first 
lateral direction. 

In other words, having the elastic supporting means 
35 extending at an angle to the vertical allows them to 

apply a lateral and/or longitudinal restorative force as 
well as a vertical supporting force to the mattress 
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support . 



Preferably means are also provided to reduce lateral 
sway of the mattress support in the other direction. 
5 This could also be provided by the elastic supporting 
means, but preferably separate means are provided. 

Preferably further means for damping lateral sway of the 
mattress are provided. For example, loops of elastic 

10 cord may pass around the upright members of the bed 
frame and through the mattress support at the four 
corners of the mattress support. This advantageously 
damps swaying motion of the mattress support in both 
lateral directions, preferably to prevent contact 

15 between the mattress support and the frame thus 

improving the comfort of the bed and also preventing 
injury to limbs of the person resting on the bed, which 
may overhang the edges of the mattress support. 
. Moreover, the elastic loops can further help to avoid 

20 injury by physically preventing a limb or the like from 
being placed between the mattress support and the frame. 

The elastic supporting means could comprise several 
separate cords extending between the mattress support 
and the frame. This might allow the user to reduce or 
increase the number of cords attached to the .mattress 
support, thereby reducing or increasing the amount of 
support provided by the bed. 

Preferably, however at least some of the elastic 
supporting means are provided by a single, length of 
elastic cord. This is advantageous because it allows 
the elastic cord to be attached to the frame and the 
mattress support easily, for example by wrapping the 
cord around the frame components, or by simply passing 
the cord underneath the mattress support and over the 
frame. This makes, a simple construction of the bed 



possible. More preferably, separate elastic cords are 
provided at opposite ends of the bed, since this 
arrangement avoids the need to have cord traversing the 
length of the bed. 

Preferably, the elastic supporting means are provided 
only at the opposite ends of the mattress support. This 
provides for easy access from either side of the bed, 
unhindered by any supporting means. However, it may be 
desirable in some circumstances to provide a bed with 
elastic supporting means around the sides and the ends 
of the bed, e.g. one intended for a young child or 
infant. In this case, the elastic supporting means 
could also help to prevent the infant falling out of the 
bed at the sides or the ends. 

The mattress support may be. made in any convenient way 
and may be flexible. Preferably, however, the mattress 
support is substantially rigid. This ensures that any 
mattress placed on the mattress support will not be 
subject to twisting or bending forces which might make 
the mattress uncomfortable . 

The mattress support could be suspended by any 
convenient number of elastic supporting means, but 
preferably the mattress support is suspended by at least 
three elastic supporting means. This is advantageous 
since three is considered the minimum number of elastic 
supporting means that could be used on their own to 
suspend the mattress support. The mattress support may 
be suspended by the same number of elastic supporting 
means at the head end of the bed as at the foot end of 
the bed, but preferably a larger number of elastic 
supporting means are provided at the head end of the bed 
than at the foot end. In such an arrangement the head 
end of the mattress support can support a greater load 
than the foot end of the mattress support, which is 
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desirable for use since the upper half of an average 
person, which includes the head and upper torso, weighs 
more than the lower half of a person. 

5 The mattress support could be acted upon solely by the 
aforementioned elastic supporting means . Preferably, 
however, the bed further comprises means for restraining 
upward movement of the mattress support . The upward 
restraining means could be inelastic, for example, a 

10 chain or a rope but is preferably elastic. . This can 

give the advantage that any vertical oscillation of the 
mattress support can be damped. Preferably the upward 
restraining means also acts to restrain lateral movement 
of the mattress support in at least one direction, e.g. 

15 by extending in pairs in opposite directions, from the 

normal to the plane of the mattress support, between the 
mattress support and the frame. Most preferably, .the 
elastic supporting means and the upward restraining 
means are arranged to reduce lateral movement of the 

2 0 mattress support in mutually orthogonal directions. 

As with the elastic supporting means, the upward 
restraining means may comprise a plurality of elastic 
cords arranged between the frame and the mattress 
25 support, but preferably at least some of them comprise a 
single length of elastic cord, thus further simplifying 
the construction of the bed. 

The upward restraining means could be provided at any 

3 0 convenient location, but preferably are provided at 

opposite sides of the mattress support. 

In accordance with a particular preferred embodiment of 
the present invention, the elastic supporting means are 
35 provided only at the opposite ends of the mattress 

support and the elastic upward restraining means are 
provided only at the opposite sides of the mattress 
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support. In this embodiment, movement of the mattress 
support can be provided by the supporting means and the 
upward restraining means without affecting access by the 
user to the bed. 

5 

To provide the bed with still further control over the 
movement of the mattress support, the bed is preferably 
provided with means for limiting downward movement of 
the mattress support. Advantageously, the downward 

10 limiting means can prevent overstretching of the elastic 
supporting means. Further they may prevent any space 
under the mattress support which may be required, for 
example for storage, from being overly compromised. 
Still .further the downward limiting means may prevent 

15 the mattress support from undesirably hitting the floor. 

The downward limiting means may take any convenient form 
e.g. a stop formed on the frame or one or more elastic 
ropes of greater strength than the elastic supporting 

20 means, but preferably the downward limiting means is 

substantially inelastic, e.g. a rope or a chain. This 
need not compromise the user's comfort since it is 
intended that the downward limiting means will only act 
as a backup in extreme circumstances to prevent damage 

25 to the bed. 



It may be particularly desirable to limit the downward 
movement of the mattress support if the bed is 
occasionally or regularly intended for use by more than 

30 one person. If the weight of one of the people is 

greater than that of another, the bed may undesirably 
slope downward on the side of the heavier person. If at 
a later stage only one' person uses the bed it may then 
be desirable to allow greater downward movement of the 

35 mattress support, thus allowing more vigourous movement 
of the mattress support in all directions . 
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Preferably, therefore, the downward limiting means is 
selectively engagable. For example, the downward 
limiting means may comprise a cord or chain provided on 
one of the frame and the mattress support, the cord or 
5 chain being removably engagable with the other of the 
frame and the mattress support. 

Any suitable number and location of the downward 
limiting means may be provided, but preferably such 
10 limiting means are provided at each corner of the 
mattress support . 

The above described construction of a bed frame and 
suspended mattress support provides a bed with improved 
15 comfort that is simple in construction and requires 

considerably less materials thus substantially reducing 
manufacturing costs . 

Certain preferred embodiments of the present invention 
20 will now be described, by way of example only, with 
reference to the accompanying drawings, in which: 

Figure 1 shows in perspective a bed having supporting 
means and upward restraining means in accordance with a 
25 first embodiment of the present invention; 

Figure 2 shows a view of one end of a bed having 
supporting means and lateral limiting means in 
accordance with another embodiment the present 
3 0 invention ; 

Figure 3 shows a view of one side of. a bed having upward 
restraining means and lateral limiting means in 
accordance with a further embodiment of the present 
35 invention. 

Referring to Figure 1, a bed 2 in accordance with the . 
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invention is shown". The bed 2 generally comprises a 
frame, having a vertical head end portion 4 and a 
vertical foot end portion 6 which are connected by means 
of a base 10. A mattress support 8 is suspended from 
5 the frame by a number of elastic supporting means 12 
which are provided by a pair of elastic bungee cords 
13a, 13b (described in greater detail below) . 

The frame 4, 6, 10 is constructed from tubular members 
10 18 , 24, 26, 28 which are fastened together using tubular 
fasteners 80, both the tubular members and the fasteners 
being of the type generally known in structural pipe 
fitting applications such as those available from Kee 
Klamp® of Reading, UK. Diagonal cross-members 22 are 
15 provided at the lower corners of the bed 2 to provide 
additional strength. The mattress support 8 is also 
constructed from tubular members 40, 42 arranged in a 
rectangular shape and held together by tubular fasteners 
44 at each of the four corners. The construction of the 
2 0 bed in this manner advantageously reduces the amount of 
materials needed, and so can substantially reduce the 
manufacturing costs of the bed. 

The arcuate cross-bars 18a, 18b at the two ends of the 
25 frame 4, 6 are provided with metal rings 4 8a-g that 

encircle the cross-bars 18a, 18b, disposed at intervals 
along the length of each cross-bar 18a, 18b. The metal 
rings 48a-d "fit the cross-bars 18a, 18b sufficiently 
tightly that the rings do not move laterally along the 
30 length of the cross-bars i.e. each ring is fixed in its 
lateral position. The mattress support 8 is also 
provided with similar rings 46a- i along all of its four 
tubular members 40, 42, arranged not to move laterally 
along the length of the members 40, 42. These metal 
35 rings 46a-i are further provided with circular 

protrusions 47a-i, which can be used for attaching the 
elastic bungee cords 13 or upward restraining means 14 
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(discussed below) and also can be used to support and 
attach a mattress platform (omitted for clarity) placed 
on the mattress support 8. 

5 Considering the head end 4 of the bed shown in Figure 1, 
starting from the left, a single length of bungee cord 
is attached at one end to the diagonal cross -member 22a 
" between the upright 24 and base member 28 of the frame. 
•The bungee cord 13a passes inside the mattress support 
10 8, is looped once around the corner connector 44a and 

passes up to the arcuate cross-bar 18a at the top of the 
head end of the frame 4. Here the cord 13a is attached 
at a first point to the bar 18a by wrapping the cord 13a 
twice around the bar 18a and also once around itself. 
This forms a knot around the bar 18a and also around a 
metal ring 48a fixed to the bar 18a. The bungee cord 
13a then passes down again to the mattress support 8 to 
be wrapped twice around the mattress support member 4 0a 
and also once around itself. This forms a knot around 
the bar 18a and also around a metal ring 4 6e fixed to 
the member 40a. The bungee cord 13a then passes back up 
towards the bar 18a to be knotted a second time to the 
bar 18a around the central ring 48b. When the bungee 
cord 13a has been knotted four times to the bar 18a and 
25 knotted three times to- the mattress support member 40a, 
in this manner, it passes back inside the mattress 
support 8 where it is looped once around the corner 
connector 44b and is attached at its other end to the 
right-hand diagonal frame cross-member 22b. In total, 
30 the bungee cord 13a provides eight elastic supporting 
means 12 . 

The single length of bungee cord 13b at the foot end of 
the bed 6 is attached in a similar manner to the cord 
35 13a at the head end 4, but provides fewer elastic 
supporting means 12. The ends of the cord 13b are 
attached to the diagonal cross -members 22c and 22d of 
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the bed 2. The cord 13b passes inside the mattress 
support 8 and is looped once around each corner 
connector 44c and 44d. The cord 13b then passes to the 
arcuate cross-bar 18b of the foot end S of the bed 2 and 
is knotted three times to the bar 18b at the positions 
where metal rings 4 8e-g are attached to the bar 18b. 
The cord 13b is also knotted twice to the mattress 
support member 40b. In total, the foot end bungee cord 
13b provides six elastic supporting means 12 . 

Thus, in the embodiment of Figure 1, it may be seen that 
the bungee cords 13 a, 13b are arranged in pairs of 
elastic supports 12 with each pair extending between the 
mattress support 8 and the arcuate cross-bars 18a, 18b 
in opposite directions to the normal N to the plane of 
the mattress support 8. Each pair of elastic supports 
12 therefore act to suspend the mattress but also act to 
apply force on the mattress support 8 in opposite 
lateral directions, thus improving the stability of the 
bed 2 and reducing lateral sway. The head end 4 of the 
bed is provided with a larger number of elastic supports 
than the foot end 9, so the head end 4 of the bed can 
carry a greater load than the foot end 6 of the bed. 
This ensures a more level sleeping surface. 

In the embodiment of the invention depicted in Figure 1, 
the bed 2 is further provided at its sides with means 
for restraining the upward movement of the mattress 
support 8, in the form of a pair of elastic cords 14 
(for clarity of the figure, the elastic cord on the far 
side of the bed 2 is not shown) . The ends of the single 
length of elastic cord 14 on the near side of the bed 2 
are attached to the diagonal cross-members 22b, 22d on 
that side. The elastic cord 14 passes from one of the 
cross-members 22b towards the mattress support 8 and 
passes over a protrusion 47c that extend from a metal 
rings 46c attached to the mattress support tubular 
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member 42. The elastic cord 14 then passes to the 
tubular member 2 8 of the side of the bed frame 10 where 
the elastic cord 14 passes under the tubular member 28 
and then back towards the mattress support member 42. 
5 The elastic cord 14 passes over a second protrusion 47d 
that extends from a second metal ring. 46d, before 
passing to the other diagonal cross-member 22d to which 
it is attached. 

10 With this arrangement, upward movement of the mattress • 
support 8 is opposed by the elasticity of the upward 
restraining means 14. The arrangement of the elastic 
cords 14 in pairs extending at opposite angles to the 
plane of the mattress support • 8 also helps to reduce 

15 longitudinal sway of the bed. 

In the embodiment of the invention depicted in Figure 1, 
the bed 2 is further provided in its four corners with 
inelastic means for limiting downward movement of the 

20 mattress support 8, in the form of ropes 16 at each 

corner of the bed 2 (for clarity, only two of these are 
■ shown) . The ropes 16 are of such a length that they do 
not become taut until the mattress support 8 is 
displaced downward far enough to stretch the sections of 

25 bungee cord 12 excessively. Thus, the ropes 16 prevent 
the mattress support 8 from lowering any further, and so 
prevent it from contacting with the floor or any item 
stored underneath the mattress support 8. The ropes 16 
are attached to the four corner connectors 44a-d of the 

30 mattress support 8 and to corresponding corners of the 
frame at the ends of the arcuate cross-members 18a, 18b. 

in use a platform is placed onto the protrusions 47a-e 
• on the mattress support 8 and a mattress is placed on 
35 top of that. The bed may then be used as normal except 
that the elasticity of the supporting means 12 gives 
greater comfort. Oscillation of the mattress support 8 
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is damped by cooperation between the elastic supports 12 
and the upward restraints 14 . Furthermore, the 
arrangement of these in angled pairs limits lateral sway 
of the mattress support 8 in both orthogonal directions. 

Another embodiment is shown in Figure 2, which is a view 
of the foot end 6 of the bed 2. The elastic bungee cord 
. 13 shown in this embodiment is attached to the arcuate 
cross-bar 18 in the same manner to the cord 13a of the 
embodiment depicted in Figure 1 . 

The embodiment of Figure 2 differs from the first 
embodiment in that the downward limiting ropes 16 of . 
this embodiment are attached to the arcuate cross-bar 18 
in a different manner to those of the first embodiment . 
In Figure 2, the ropes 16 are removably engagable with 
the cross-bar 18 by being looped over hooks 50 such that 
the ropes 16 can easily be removed should they not be 
required. 

In the embodiment of the invention depicted in Figure 2, 
the bed 2 is further provided in its four corners with 
means for further damping movement of the mattress 
support 8 in either lateral direction, in the form of 
loops of elastic cord 17. Each loop 17 is substantially 
ovoid and is arranged to encircle the mattress support 8 
and the upright member 24 of the frame in one corner of 
the bed 2. The loop 17 passes through the mattress 
support 8 in the region of the corner connector 44 of 
the mattress support 8 and passes around the upright 
member 24 of the bed, thus joining the mattress support 
8 to the upright member 24. One loop 17 is arranged at 
each of the four corners of the bed 2 such that the 
loops 17 are all under tension. The tension is 
sufficient to prevent contact between the mattress 
support 8 and the upright member 24 under normal loads . 
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With this arrangement, lateral movement of the mattress 
in both directions in reduced and thus the sway of the 
mattress support is considerably damped. 

A further embodiment is shown in Figure 3, which is a 
side view of the bed. In this embodiment, upward 
restraining means is provided by an elastic cord 14 that 
is attached to the diagonal cross -members 22 at either 
end, and passes at several points over the tubular 
member 42 of the side of the mattress support 8 in a 
similar manner to the elastic cord of the first 
embodiment. The embodiment of the invention shown in 
Figure 3 is further provided with loops of elastic cord 
17 in a similar manner to the second embodiment . 

It can be seen from the above that, particularly in its 
preferred embodiments, the present invention provides a 
bed with improved comfort, stability and support. 
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CLAIMS 

1. A bed comprising a frame and a mattress support, 
wherein the mattress support is suspended from the frame 
by a plurality of elastic supporting means. 

2. A bed as claimed in claim 1 further comprising 
means for restraining lateral movement of the mattress 
support in at least one direction. 

3 . A bed as claimed in claim 2 wherein the lateral 
restraining means is provided by the elastic supporting 
means . 

4 . A bed as claimed in claim 3 wherein at least one 
pair of elastic supporting means extend between the 
mattress support and the frame in opposite directions 
from a normal to the plane of the mattress support, to 
provide the lateral restraint . 

5 . A bed as claimed in any preceding claim wherein at 
least some of the elastic supporting means are provided 
by a single length of elastic cord. 

S . A bed as claimed in claim 5 wherein separate 
elastic cords are provided at opposite ends of the bed. 

7 . A bed as claimed in any preceding claim wherein the 
elastic supporting means are provided only at the 
opposite ends of the bed. 

8 . A bed as claimed in any preceding claim wherein the 
mattress support is substantially rigid. 

3. A bed as claimed in any preceding claim comprising 
at least three elastic supporting means. 
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10. A bed as claimed in any preceding claim further 
comprising means for restraining upward movement of -the 
mattress support. 

11. A bed as claimed in claim 10 wherein the upward 
restraining means are elastic cord. 

12. A bed as claimed in claim 10 or 11 wherein separate 
means for restraining upward movement are provided at 
opposite sides of the bed. 

13. A bed as claimed in claim 12 wherein the elastic 
supporting means are provided only at the opposite ends 
of the bed and the elastic upward restraining means are 
provided only at the opposite sides of the bed. 

14. A bed as claimed in any preceding claim further 
comprising means for limiting downward movement of the 
mattress support. 

15. A bed as claimed in claim 14 wherein the downward 
limiting means is substantially inelastic. 

16. A bed as claimed in claim 14 or 15 wherein the 
downward limiting means comprises a cord or chain 
provided on one of the frame and the mattress support, 
the cord or chain being removably engaged with the other 
of the frame and the mattress support. 

17. A bed as claimed in any one of claims 14 to 16 
wherein the downward limiting means are provided at each 
corner of the mattress support. 

18. A bed as claimed in any preceding claim further 
comprising means for limiting lateral movement of the 
mattress support. 
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19. A bed as claimed in claim 18 wherein the means 
comprise loops of cord or chain provided on the bed ' 
frame and on the mattress support at each corner. 

20. A bed as claimed in claim 18 or 19 wherein the 
loops of cord are elastic. 



21. A bed substantially as hereinbefore described with 
reference to the accompanying drawings. 
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ABSTRACT 

A BED 

5 A bed 2 has a frame and a mattress support 8 . The 

mattress support 8 is suspended from the bed frame by 
elastic supporting means 12. The mattress support 8 can 
move in a downward direction when weight is applied to 
the mattress support 8. 

10 

[Figure 1] 
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